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A predetermined wiring pattern (not shown) is formed on a 
substrate 16 . A condenser ( not shown ) forming a detecting circuit , 
and a hybrid integrated circuit component for oscillation (not 
shown) are attached on a predetermined position of the substrate 
16. As shown in Fig. 2, a supporting body 15 (earth ground) of 
a piezoelectric tuning fork 13 and leading wires are connected to 
each other. 
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(57)Abstract 

PURPOSE: To detect a level precisely, by arranging a 
movable detecting part on the inside or side-wall of a 
vessel for a picture forming material at a position where 
one side of the detecting part is contacted with the 
picture forming material and restricting a piezo-electric 
vibrator through the detecting part 
CONSTITUTION: The case 11 of a level detector 2 fitted 
to a toner storing vessel 1 is provided with an opening 
terminal 11a and a hole 1 1b on the opposite side to the 
terminal 11a and the hole 1 1b is covered with an elastic 
seat 12 constituting the movable detecting part. The 
elastic seat 12 is coupled with a piezo- electric turning 
fork 13 through a strut 7. When AC voltage is impressed 
to an oscillating piezo-electric element 14a fitted to one 
piece of the piezo-electric turning fork 13, the turning 
fork 13 is oscillated and the oscillation is picked up by 
an piezo-electric element 14b for receiving. 
Consequently, pickup voltage is changed by the 
existence of toner, making it possible to detect the 
existence of toner precisely. 
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(Translation) 

Citation F: Japanese Patent Laid-Open Publication No. 267488/1997 
Title: Ink Jet Recorder 
[0019] 

A piezoelectric sidewall 76 forming a pressure chamber 75 is 
polarized in a direction indicated by the arrow B in Fig. 2. As 
shown in Fig. 2, electrodes 77 are formed by plating, for example, 
on an upper part of respective side surfaces of the piezoelectric 
sidewall 76. As shown in Fig. 1, the respective electrodes 77 are 
connected to electrode terminals 79 * * * formed on a print substrate 
74 through wires 80 ■ * * . The electrode terminals 79 * • • are connected 
to a head driving part 19 . The head driving part 19 applies a driving 
voltage to the electrodes 77 based on printing data so as to 
shear-deform (displace) the piezoelectric sidewall 76 Thus, 
a volume of the pressure chamber 75 is increased or decreased. 

[0020] 

A judging part 60 is connected to a predetermined one of the 
electrode terminals 79 formed on the print substrate 74 through 
a signal line. As shown in Fig. 4, the judging part 60 includes: 
a band path filter (BPF) 61 in which a general band is set such 
that only back voltage components caused by a mechanical resonance 
of the piezoelectric sidewall 76 can pass through the BPF 61; an 
amplifier 62 that amplifies the voltage components passing through 
the BPF 61; a rectifying circuit 63 that rectifies the amplified 
voltage components; and a comparing circuit 64 that compares the 
rectified voltage components from the rectifying circuit 63 with 
a reference voltage and outputs a high-level judging signal when 
the rectified voltage value is larger than the reference voltage 
value . 



